important microorganism in dairy fermentation. Several groups have reported the presence of plasmid DNA in Lactobacillus strains (1, 3, 4) . In L. heliteticus strains, N-acetyl-D-glucosamine metabolism and slow production of lactic acid have been reported to be encoded by a specific plasmid (9) . However, most Lactobacillius plasmids are cryptic.
We have isolated a small cryptic plasmid, pLJ1, from L. We characterized pLJ1 to detect a plasmid-encoded protein and determined its nucleotide sequence to obtain a promoter for construction of a potential cloning vector.
L. helNeticus subsp. jugurti SBT2161, harboring a single small plasmid, pLJ1, was isolated from our stock cultures. It was maintained by biweekly transfer at 37°C in lactobacilli MRS broth (Difco Laboratories, Detroit, Mich.). Escherichia coli HB101 (5) was used for transformation, and E. coli CSR603 (7) was used for the maxicell experiment. E. coli strains were grown in LB medium (5) by incubation at 37°C. When appropriate, the medium was supplemented with ampicillin (50 pLg/ml), tetracycline (10 The complete nucleotide sequence of pLJ1 was determined (Fig. 2) A Shine-Dalgarno sequence, AGGAG, was observed 7 bp upstream from the initiation codon. In the promoter region, the -35 and -10 sequences were deduced to be TTAAACA (position 740) and ATTAAT (position 765), respectively.
In the maxicell analysis, E. coli CSR603 carrying pLHP100 or pLEP100 produced an unknown protein that was larger than the 35-kilodalton tetracycline resistance gene product used as a reference standard (Fig. 3) . To confirm that the open reading frame produced the unknown protein, an AvaII-HindIII fragment of pLJ1, including the 1,059-bp open reading frame and the putative promoter region, was cloned into the EcoRV site of pBR329, after both ends were converted to flush ends, and was transformed into E. coli CSR603. In the maxicell analysis, the transformant produced a protein with the same Rf as the unknown protein (data not shown). The unknown protein, consequently, was considered to correspond to the product of the 1,059-bp open reading frame.
In this report, we have described some characteristics of the cryptic plasmid pLJ1. pLJ1 is small and contains unique restriction enzyme sites for cloning. It is stably maintained in L. helveticus subsp. jugurti, and its chimeric plasmids, pLHP100 and pLEPIOO, are also stably maintained in their host, E. coli HB101. In the maxicell analysis, an unknown protein was detected as a product of the 1,059-bp open reading frame on pLJ1. Since we have no system for the transformation of L. helveticus subsp. jugurti, it is not clear whether the open reading frame is required for replication. In general, however, a protein coded on a plasmid is not essential for the host. Therefore, if the protein were not required for replication, it should be possible to construct a cloning vector with a selection marker by inserting an antibiotic resistance gene downstream of the initiation codon of the open reading frame.
These characteristics will be of use in the construction of cloning vectors for L. helveticus subsp. jugurti or other lactic acid bacteria.
